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 Compared to White and high socioeconomic (SES) patients, Black and low SES patients 
are less likely to receive adequate pain care, including receiving fewer analgesic medications. 
Providers may, inadvertently or not, contribute to these disparities in pain care via biased 
decision-making. Prior work suggests there is a complex relationship in which race and SES 
uniquely and interactively affect providers’ clinical decisions, but few studies have examined the 
influence of patient race and SES simultaneously on providers’ pain-related decisions. 
Furthermore, previous studies suggest that providers’ attitudes about race and SES influence 
their clinical decisions. The present study examined the influence of patient race and SES and 
providers’ implicit and explicit attitudes about race and SES on providers' pain-related decisions. 
Four hundred and seven medical residents and fellows made pain assessment (interference and 
distress) and treatment (opioids, opioid contracts, and workplace accommodations) decisions for 
12 computer-simulated patients with chronic back pain that varied by race (Black/White) and 
SES (low/high). Subjects completed Implicit Association Tests to assess implicit attitudes and 
feeling thermometers to assess explicit attitudes about race and SES. Repeated measures 
ANOVAs indicated that patient race and/or SES had main effects on all pain-related decisions 
and had interaction effects on providers’ ratings for interference, distress, and workplace 





SES predicted their pain-related decisions, but these effects were not consistent across all 
decisions. The current study highlights the need to examine the effects of patient race and SES 
together, along with providers’ implicit and explicit attitudes, in the context of pain care. Results 
inform future work that can lead to the development of evidence-based interventions to reduce 








In the United States, 116 million people suffer from chronic pain, surpassing the number of 
people affected by diabetes, coronary heart disease, and cancer combined.
1
 Pain is defined as “a 
distressing experience associated with actual or potential tissue damage with sensory, emotional, 
cognitive, and social components.”
2
 Chronic pain is defined as pain lasting for more than three 
months, beyond the normal tissue healing time, and may arise from illness, injury, or unknown 
cause.
3
 Pain can have profound effects on an individual’s quality of life, including increased 
mental health problems and interference with social relationships and occupational 
functioning.
4,5
 Pain is the most common reason Americans seek health care services and a 
leading cause of disability.
6
 Consequently, pain is estimated to cost the US up to $635 billion 
each year in medical costs and lost productivity.
1
 
Previous research demonstrates that Black and low SES individuals experience more pain 
compared to White and high SES individuals, respectively. Laboratory-based and clinical studies 
have found that compared to Whites, Black individuals report more pain, pain unpleasantness, 
and disability.
1,7-12
 Laboratory-based studies on pain and SES are rare, but one such study 
demonstrated that lower SES is associated with lower pain threshold and tolerance.
13
 In 





population-based study in Norway found poorer neighborhoods were associated with higher pain 
intensity, more widespread pain, increased disability, and use of analgesics.
17
 
Race and SES are inherently intertwined, making it crucial to investigate how both affect 
pain experiences and outcomes. Only a few studies have examined race and SES simultaneously. 





directly and indirectly affect pain outcomes.
18
 Previous studies often control for SES in an 





 assert that such an analytical approach is inappropriate given that race 
and SES are woven together. They explain that this approach may produce results showing a 
significant SES effect but not a significant race effect, which may lead to the erroneous 
conclusion that race does not matter. Yet, the socioeconomic distribution is not equal for Black 
and White individuals; Black individuals are more likely to be in lower SES categories that are 
associated with increased risk for pain and disability.
23-25
 Compared to Whites, Black individuals 
are more than twice as likely to live in poverty (26% vs. 10%), and White households have 
higher median income compared to Black households ($71,300 v. $43,300).
26
 Thus, treating both 
race and SES as primary variables of interest (i.e., not controlling for one or the other) in 
hypothesis-driven analyses is crucial to understand their complex relationship to pain outcomes.  
Black and low SES individuals are at increased risk for having their pain undermanaged.
27-
29
 Compared to Whites, Black individuals are less likely to have their pain assessed
30,31
 and 
recorded in their medical records.
32
 Laypersons and health professionals are also more likely to 
underestimate the pain of Black individuals compared to White individuals.
33-37
 In contrast, more 
recent studies using virtual human (VH) methodology (i.e., computer-simulated patients) have 
found that laypersons and health care professionals do not always judge the pain severity for 
Black and White individuals differently,
38-40
 and some studies even suggested that many 
providers perceive Black patients as experiencing greater pain severity.
41-43
 
For pain treatment, Black patients are less likely to receive opioids across medical settings. 
44-47
 One meta-analytic review determined that Black individuals were 29% less likely to be 
prescribed opioids than Whites, putting them at risk for being under-treated.
48





given that under-treated pain is associated with increased mental health problems and disability, 
interference with work and relationships, higher medical costs, and decreased productivity and 
quality of life.
1,49,50
 However, some studies have not found significant differences in analgesic 
and opioid prescriptions for White and Black patients.
39,51-56
 An additional factor to consider in 
this context is the use of opioid contracts, which have received increasing attention due to recent 
concerns about opioid misuse and overdose.
57
 Opioid contracts outline the expectations of opioid 
use and the consequences for patients if they violate the contract (e.g., opioid discontinuation).
58
 
Previous work suggests that Black patients undergo more scrutiny surrounding prescription 
opioid use; they receive more drug testing, regular office visits, restricted early refills, and 
substance abuse referrals compared to White individuals.
32,59
 Aside from opioid therapy, 
compared to Whites, Black individuals are more likely to have lower physician-rated disability 
and receive fewer pain-related disability benefits.
60,61
 After pain-related disability settlements, 
Black individuals are more likely to have poorer outcomes, including higher levels of pain, 
disability, and financial struggle.
62,63
 
Although socioeconomic disparities in pain have received less attention in the literature, the 
available evidence does suggest that low SES individuals are also at risk for undermanagement 
of pain. Some studies have shown that low SES individuals with back pain are less likely to 
receive lumbar disc herniation diagnoses despite equivalent prevalence rates and clinical 
manifestation of symptoms across SES groups.
64,65
 Relatedly, compared to high SES individuals, 
low SES individuals are less likely to receive preventive health services, including cancer 
screenings, blood pressure monitoring, and cholesterol tests.
66,67
 One might expect that similar 
disparities would manifest for pain assessment. In terms of pain treatment, clinical and vignette-





likely to receive opioids and other pain medications.
28,68-70
 A qualitative study on chronic pain 
found that providers reported having increased suspicion about low SES patients misusing 
prescription analgesics, believed individuals of low SES exhibited more drug seeking behaviors, 
and felt uncomfortable prescribing them opioids.
37
 Thus, one can assume providers would be 
more likely to use opioid contract monitoring with low SES individuals. Low SES individuals 
also have lower physician-rated disability, receive fewer pain-related disability benefits, and 
have poorer outcomes post-disability settlement compared to high SES individuals.
60,62,63
 
Patient, provider, and system-level factors contribute to racial and SES disparities in pain.
27
 
However, the current project will focus on how providers may contribute to these disparities via 
their pain assessment and treatment recommendations. Ideally, when making clinical decisions, 
providers view each patient objectively and collect complete and accurate information on the 
patient’s unique medical and social histories. This information is to be combined with physical 
exam findings and test results to inform the most appropriate treatment recommendations.
71
 Yet, 
this ideal is not universally realized. Clinical assessment, diagnosis, and treatment 
recommendations vary beyond what would be expected from strict adherence to “objectivity.”
72
 
Previous work has demonstrated that providers often use, intentionally or not, patient 
characteristics, such as race and SES, when making clinical decisions
49,73-76
 and pain-related 
decisions specifically.
77-79
 For example, in one study using VH patients, up to 54% of sampled 
nurses were significantly influenced by patient demographics (sex, race, and/or age) when 
making pain assessment and treatment decisions; however, none of the nurses demonstrated 
awareness of this influence.
80








Although it is sometimes appropriate to explicitly use patient demographic factors when 
making clinical decisions (e.g., reproductive cancers that occur exclusively in men or women, 
sickle cell anemia that is more prevalent in people of African ancestry), as a general guideline, 
such use is inconsistent with evidence-based practices and is consequential for patients.
36,83,84
 
Pain-related decisions may be particularly susceptible to the influence of patient demographics 
because of pain’s subjective nature (i.e., pain is typically measured via self-report).
77
 Providers 
may attempt to corroborate self-report data with “objective” evidence, such as x-rays or MRI 
scans; however, these measures may be unavailable, ambiguous, or conflict with self-report. 
Moreover, these “objective” measures are poor predictors of pain and disability.
85-87
 Health care 
professionals may “fill in the gaps” of insufficient information with stereotypes associated with 
certain groups, leading to systematic differences in pain assessment and treatment 
recommendations across patient groups. One stereotype that may be particularly relevant to pain 
care is the belief that Black and low SES individuals feel less pain and are “tougher” than their 
demographic counterparts.
36
 This stereotype might contribute to relatively fewer pain treatments 
being recommended to Black and low SES patients. Furthermore, because of risks associated 
with some pain treatments (e.g., opioids), health care professionals’ judgements about patient 
trustworthiness and compliance may result in treatment disparities across patient groups. For 
instance, one study demonstrated that physicians view Black patients as less compliant, 
responsible, and intelligent than White patients;
88
 thus, one might hypothesize that physicians 
who hold such views would be less likely to prescribe “high risk” medications—such as 
opioids—to Black patients.  
Health care professionals (and the general public) have implicit and explicit attitudes about 





medical care. Implicit attitudes are evaluations that occur automatically without full awareness; 
they develop early in life from repeated exposure to stereotypes.
89
 Explicit attitudes are 
deliberate and conscious evaluations in which people are able and motivated to “weigh the costs 
and benefits of various courses of action.”
90
 Health care professionals across specialties 
demonstrate low to moderate levels of implicit attitudes favoring White and high SES 
individuals over Black and low SES individuals, respectively.
91-99
 In contrast, most providers 
endorse no or little explicit racial preferences in general.
96,100,101
 However, many providers do 
explicitly endorse the belief that Whites are more compliant than Black individuals.
95
 For SES, 
some studies have found that a majority of providers endorse an explicit general preference for 
high SES individuals over low SES individuals.
96,98
 
 Although considerable research attention has focused on the presence of implicit and 
explicit attitudes among laypersons and health care providers, less is known about the effects of 
such attitudes on clinical care. Implicit attitudes, in particular, may influence how health care 
professionals interact with patients and make medical decisions. Consequently, these influences 
may perpetuate health care disparities.
89
 Some studies have found that Black patients rate 
providers with pro-White implicit attitudes lower on interpersonal care and patient-
centeredness.
93,102-104
 Furthermore, studies have shown that providers with pro-White implicit 
attitudes are more likely to provide treatment for coronary artery disease and diabetes for White 
patients than Black patients.
100,105
 Specific to pain, Sabin
94
 found that pro-White implicit 
attitudes in pediatricians predicted a decrease in prescribing opioids post-operatively for Black 
but not White patients.
94
 Despite the consistency of these results, two recent systematic reviews 
on providers’ implicit racial attitudes identified important limitations of the extant literature and 







 Another limitation of the literature is the fact that few studies have examined implicit 
attitudes about SES and their relationship to clinical care; this is a critical gap given the 
substantial overlap of race and SES. Of the few studies that have been conducted to date, none 




Significant relationships between providers’ explicit attitudes and clinical care have 
largely not been found.
103,104
 However, Penner et al.
107
 found that Black patients reported less 
positive medical interactions with providers who had relatively high pro-White implicit attitudes 
but low pro-White explicit attitudes than with providers who had relatively low or high levels of 
both implicit and explicit attitudes.
107
 These results raise the possibility that explicit attitudes 
themselves may not play a key role in disparities, but the discrepancy between implicit and 
explicit attitudes (i.e., high implicit attitudes and low explicit attitudes) may predict treatment 
bias. If providers lack awareness of their implicit attitudes, they may be less likely to self-correct 
these attitudes to keep them from impacting their provision of clinical care. 
In summary, research on the effects of both patient race and SES on pain care is limited 
despite these characteristics being inherently intertwined. Previous work on racial disparities in 
pain is mixed, and one explanation may be that these studies do not account for the role of SES. 
Although providers’ implicit and explicit attitudes have been linked to health care disparities, the 
evidence is also scant and mixed. Previous work has not examined these attitudes in the context 
of chronic pain, which is particularly susceptible to the influence of patient demographics given 
its clinical uncertainty and potential treatment risks. Moreover, few studies have investigated the 
effects of attitudes about SES on clinical care. To address these knowledge gaps, the current 





extent to which providers’ implicit and explicit attitudes are related to these decisions. Medical 
residents and fellows of various specialties viewed 12 VH patients that varied by race 
(Black/White) and SES (low/high) and rated their assessment of each patient’s pain-related 
interference and distress and their likelihood of recommending opioids, using an opioid contract 
if opioids were prescribed, and recommending workplace accommodations. 
Hypotheses 
Hypothesis 1 
Providers will rate Black and low SES patients as experiencing less pain interference than 
White and high SES patients, respectively (Hyp 1a). Providers’ implicit and explicit attitudes 
will moderate the relationship between patient group (race or SES) and providers’ pain 
interference ratings. Providers with higher implicit or explicit preference for a patient group 
(Black/White or low SES/high SES) will rate patients from that group as experiencing more pain 
interference than patients from the opposing group (Hyp 1b). 
Hypothesis 2 
Providers will rate Black and low SES patients as experiencing less distress than White and 
high SES patients, respectively (Hyp 2a). Providers’ implicit and explicit attitudes will moderate 
the relationship between patient group (race or SES) and providers’ distress ratings. Providers 
with higher implicit or explicit preference for a patient group (Black/White or low SES/high 
SES) will rate patients from that group as experiencing more distress than patients from the 






Providers will be less likely to recommend opioid medications but more likely to use opioid 
contracts with Black and low SES patients than White and high SES patients, respectively (Hyp 
3a). Providers’ implicit and explicit attitudes will moderate the relationship between patient 
group (race or SES) and providers’ opioid therapy ratings. Providers with higher implicit or 
explicit preference for a patient group (Black/White or low SES/high SES) will be more likely to 
recommend opioids to patients from that group but less likely to use an opioid contract with them 
than patients from the opposing group (Hyp 3b). 
Hypothesis 4 
Providers will be less likely to recommend workplace accommodations to Black and low 
SES patients than White and high SES patients, respectively (Hyp 4a). Providers’ implicit and 
explicit attitudes will moderate the relationship between patient group (race or SES) and 
workplace accommodation ratings. Providers with higher implicit or explicit preference for a 
group (Black/White or low SES/high SES) will be more likely to recommend workplace 







Physician residents and fellows were recruited to participate across all medical 
specialties. Eligible providers were 18 years or older, spoke English, had access to a computer, 
and had not previously participated in research with VHs. Because the entire study was 
completed online, provider recruitment occurred across the US via emails to residency and 
fellowship programs. Other forms of recruitment included public notices and announcements in 
classes.  
Procedure 
 This study was approved by the Indiana University Institutional Review Board. The 
current study was part of a larger parent study investigating the effects of a perspective-taking 
intervention on providers’ treatment biases. Providers who contacted study investigators were 
sent an eligibility screener via email. Eligible providers were provided a unique user ID and link 
to a secure website to complete the study. Upon entering the website, the initial page stated that 
the purpose of the study was to gain a better understanding of how health care providers make 
decisions about pain assessment and treatment. On the following page, providers were asked to 
enter their user ID and complete an informed consent form; therefore, only providers who 
completed the consent form could participate. 
Providers completed a demographic questionnaire, viewed VH patient videos and text 
vignettes, rated pain assessment and treatment recommendations, and completed implicit and 





measures, and implicit attitude measures were randomized to avoid order effects. The study took 
providers approximately one hour to complete. Upon completion, providers were compensated 
with a $50 gift card. 
Virtual Human Stimuli & Vignettes 
Providers viewed 12 videos of VH patients presenting with moderate-to-severe low back 
pain that varied by race (White/Black) and SES (low/high). There were three patients for each 
category (White/low SES, White/high SES, Black/low SES, Black/high SES). Patients also 
varied by gender, but the current study did not investigate gender differences. Videos were 
created with AutoDesk’s Project Pinocchio, which allows for the development of realistic VHs. 
This program can apply standardized facial expressions and other parameters to patients of 
different sociodemographic groups of interest (i.e., race and SES), which maximizes 
experimental control and ecological validity. Patient race was distinguished by altering skin 
color and facial phenotypes. In the patient videos, patient SES was depicted by clothing; low 
SES patients wore clothing associated with low-income/prestige jobs (e.g., fast food worker, 
hotel housekeeping), and high SES patients wore clothing associated with high-income/prestige 
jobs (e.g., lawyer, computer programmer). These occupational categories were determined by 
Nam-Powers-Boyd Occupational Status Scale.
108
 Occupation is a key indicator of SES.
22
 The 
VH videos were 30 seconds long and depicted patients from the waist up seated in a standard 
outpatient exam room. The VH patients conveyed pain through facial expressions and body 
posture (i.e., bracing their lower back). These videos have been used in previous studies, and 
prior work has demonstrated that laypersons, medical trainees, and physicians can reliably 







Each VH video was accompanied by a text vignette with additional patient information, 
including vital signs (e.g., blood pressure, heart rate), self-reported pain intensity and impact, 
pain etiology, and treatment history. Information presented in the vignettes varied to some 
degree across patients to enhance clinical realism but was otherwise equivalent apart from 
patient occupation. Stated occupation systematically varied to match patients’ clothing, such that 
low SES patients were described as having low-income/prestige jobs, while high SES patients 




 Providers reported their age, sex, race/ethnicity, state of residence, current income, 
parental income, and information about their medical training program, including specialty, 
clinical experience, and experience with pain. 
Implicit Attitudes 
Implicit attitudes about race and SES were measured with separate Implicit Association 
Tests (IATs).
110
 For the race IAT, providers categorized facial images as Black or White people 
and evaluative words as good or bad (e.g., “pleasure”=good, “awful”=bad). Similarly, for the 
SES IAT, providers categorized higher or lower class words (e.g., “prosperous”=high, 
“needy”=low) and evaluative words. Providers were asked to press one computer key if the 
stimulus was a Black face (low SES word) or a good word and press a different key if the 
stimulus was a White face (high SES word) or a bad word. In reverse trials, providers were 





faces (high SES) and good words. Faster responses to the White (high SES)/good and Black (low 
SES)/bad pairings than to the Black (low SES)/good and White (high SES)/bad pairings 
indicated a preference or implicit attitude favoring White individuals (high SES). The IAT 
produces a D score for each provider’s implicit attitudes about race and SES. D scores range 
from -2 to +2 with positive values indicating a preference for White individuals (high SES), 
while negative values indicate a preference for Black individuals (low SES).
111
 The IAT has 
demonstrated good reliability and validity
112
 and has been shown to be a stronger predictor of 




Explicit attitudes about race and SES were measured with the Feelings Thermometer 
Scale. Providers were asked to rate their feelings toward Black and White individuals, and low 
and high SES individuals on four separate visual analog scales (VAS) from “extremely cold and 
unfavorable” (0) to “extremely warm and favorable” (100). Difference scores—White (high 
SES) minus Black (low SES)—were calculated as an indicator of explicit attitudes. Positive 
scores were interpreted as an explicit preference for White individuals (high SES). These 




Pain Assessment and Treatment Recommendation Ratings 
Providers made two pain assessment ratings. They rated how much pain interference and 
distress they believed each patient was experiencing on two separate VASs (0-100) from “no 
interference (distress)” to “extreme interference (distress).” Providers made three treatment 





patient, the likelihood they would use an opioid contract if they prescribed opioids to the patient, 
and the likelihood they would recommend that the patient take time off from work and/or seek 
workplace accommodations on three separate VASs (0-100) from “not at all likely” to “very 
likely.” Similar scales have been used successfully in prior studies to assess providers’ pain 




An a priori power analysis was conducted to determine the needed sample size to detect 
significant differences. Effect sizes were estimated from two studies that used similar 
methodology and examined racial differences in pain assessment and opioid treatment; effect 
sizes ranged from .28 to .93.
42,55
 Referent effect sizes for SES were not available given the lack 
of relevant research. The current power analyses were conducted using G*Power with a two-
tailed dependent samples t-test, alpha=.05, and power=.80.
119
 Using a conservative estimate of 
effect size (.28), 103 providers would be needed to detect a significant difference. Over 500 
providers completed the larger parent study; therefore, the current study was adequately powered 
to test the specific hypotheses.  
Data Analyses 
Analyses were completed in SPSS and Mplus. Repeated measures analyses of variances 
(rANOVAs) were used to examine main effects of patient race and SES and their interaction for 
each pain assessment and treatment rating. For rANOVA analyses, all data were normally 
distributed and met assumptions for parametric testing. Maximum likelihood (ML) linear 
regressions were used to estimate the extent that implicit and explicit attitudes predicted 





patients. Several outcome distributions violated normality; for these distributions, maximum 
likelihood robust (MLR) estimation was used. However, because there were no statistical or 
substantive differences between the ML and MLR results, for simplicity, only ML results are 
reported. 
The Effects of Patient Race and SES on Providers’ Pain-Related Decisions 
Prior to testing hypotheses, providers’ assessment and treatment ratings for each patient 
combination were averaged. Each patient demographic combination (White/low SES, 
White/high SES, Black/low SES, Black/high SES) was represented by three unique patients. For 
the pain assessment outcome, providers’ interference ratings were averaged across the three 
unique patients representing each patient combination, resulting in one (average) interference 
rating for each of the four patient combinations. The same process was used for distress 
assessment ratings and the three pain treatment ratings. Repeated measures ANOVAs were used 
to examine main effects of patient race and SES and their interaction for each pain assessment 
and treatment rating (Hypotheses 1a, 2a, 3a, 4a). Significant interactions were examined with 
Bonferroni-corrected pairwise comparisons. 
The Effects of Patient Race (SES) and Providers’ Implicit/Explicit Attitudes 
ML linear regressions were used to determine if providers’ implicit attitudes about race 
(SES) moderated the relationship between patient race (SES) and providers’ decisions 
(Hypotheses 1b, 2b, 3b, 4b). Providers’ assessment and treatment ratings for the 6 Black and 6 
White patients (6 low SES and 6 high SES patients) were averaged. For each outcome, 
provider’s mean Black rating (low SES) was subtracted from their mean White rating (high SES) 





IAT scores. Slopes equal to zero indicated no difference in ratings for Black and White (low SES 
and high SES) patients, thus, no moderation. Slopes not equal to zero indicated that ratings for 
Black (low SES) and White (high SES) patients were different; thus, implicit attitudes moderated 
the relationship between patient race (SES) and providers’ ratings. Analyses to determine if 
explicit attitudes moderated the relationship between patient race (SES) and providers’ pain-
related ratings were completed in the same fashion as those for implicit attitudes (Hypotheses 1b, 
2b, 3b, 4b). For these analyses, race (SES) IAT scores were replaced with feeling thermometer 
difference scores (White minus Black, high SES minus low SES). Statistical significance was set 







The final sample consisted of 407 providers (see Table 1). The sample was predominately 
male (59.2%) with a mean age of 29.7 years (SD=3.09). Approximately 68% identified as White, 
25% as Asian, 2% as Black, and 5% as other or not reported. Additionally, approximately 5% 
identified as Hispanic. The majority of the sample had less than a year of professional health care 
experience (74%) and worked in a hospital setting (86%). On average, providers rated their 
clinical experience with pain as 41.64/100 (SD=24.09).  














N=407  n (%)/ Mean (SD) 
Sex   
 Male 241 (59%) 
 Female 166 (41%) 
Age  29.70 (3.09) 
Race   
 White 278 (68%) 
 Asian 105 (25%) 
 Black 8 (2%) 
 Other/Not reported* 17 (5%) 
Ethnicity    
 Not Hispanic 388 (95%) 
 Hispanic 19 (5%) 
Practice setting   
 Hospital 350 (86%) 
 Outpatient clinic 48 (11.8%) 
 Nursing home/hospice 3 (.7%) 
 Other 6 (1.5%) 
Health care experience    
 <1 year 301 (74%) 
 1-4 years 94 (23%) 
 5-9 years 12 (3%) 
Clinical experience with pain  41.64 (24.09) 





Providers’ Implicit and Explicit Attitudes 
Providers exhibited a slight implicit preference for White over Black individuals (M=.31 
[SD=.38]) and a strong implicit preference for high over low SES individuals (M=.90 [SD=.35]). 
On explicit measures, providers rated White (t[387]=-3.27, p<.01, drm=-.14) and low SES 
(t[397]=3.22, p=<.01, drm=.17) individuals as more favorable than Black and high SES 
individuals, respectively. 
Providers’ Pain-Related Decisions 
Study Hypothesis 1: Interference Ratings 
Hyp 1a: Effect of patient race and SES on providers’ interference ratings. 
The main effect of patient race on providers’ pain interference ratings was not significant 
(F[1,407]=2.38, p=.12, ηp
2
=.01; see Table 2). However, the main effect of patient SES on 
providers’ interference ratings was significant (F[1,407]=159.58, p<.01, ηp
2
=.28). Providers 
ascribed more pain interference to low SES than high SES patients. There was a significant 
interaction between patient race and SES (F[1,407]= 15.83, p<.01, ηp
2
=.04; see Figure 1). For 
high SES patients, providers ascribed higher pain interference to Black than White patients 
(ηp
2
=.03), whereas there were no racial differences for low SES patients.  
Hyp 1b: Implicit/explicit attitudes and providers’ interference ratings. 
Neither providers’ race IAT scores (B=.32, p=.72) nor SES IAT scores (B=-.44, p=.75) 
predicted differences in their pain interference ratings (see Table 3). Additionally, neither 
providers’ race feeling thermometers scores (B=.03, p=.19) nor SES feeling thermometers scores 















Study Hypothesis 2: Distress Ratings 
Hyp 2a: Effect of patient race and SES on providers’ distress ratings. 
The main effect of patient race on providers’ distress ratings was significant 
(F[1,407]=28.77, p<.01, ηp
2
=.07; see Table 2). Providers ascribed more distress to Black than 
White patients. The main effect of patient SES was also significant (F[1, 407]=75.44, p<.01, ηp
2
 
=.16). Providers ascribed more distress to low than high SES patients. There was a significant 
interaction between patient race and SES (F[1, 407]=13.00, p<.01, ηp
2
 =.03; see Figure 2). For 
high SES patients, providers ascribed more distress to Black than White patients (ηp
2
=.08), 
whereas race differences did not emerge for low SES patients. 
Hyp 2b: Implicit/explicit attitudes and providers’ distress ratings. 
Results of analyses for providers’ race IAT scores predicting differences in their distress 
ratings trended toward significance (B=1.92, p=.02; see Table 3). A stronger implicit preference 
for White individuals was associated with higher distress ratings for White than Black patients. 
Providers’ SES IAT scores did not predict differences in their distress ratings (B=-.99, p=.37). 



















Additionally, neither providers’ race feeling thermometers scores (B=.04, p=.08) nor SES feeling 










Study Hypothesis 3: Opioid Therapy Ratings  
Hyp 3a: Effects of patient race and SES on providers’ opioid therapy ratings. 
The main effect of patient race on opioid treatment ratings was significant 
(F[1,407]=13.18, p<.01, ηp
2
=.03; see Table 2). Providers were more likely to recommend opioids 
for Black than White patients. The main effect of patient SES on opioid treatment ratings was 
also significant (F[1,407]=24.52, p<.01, ηp
2
=.06). Providers were more likely to recommend 
opioids for low than high SES patients. There was not a significant interaction between patient 
race and SES on opioid treatment ratings (F[1,407]=2.39, p=.12, ηp
2
=.01; see Figure 3).  
The main effect of patient race on opioid contract ratings was not significant (F[1, 
407]=.20, p=.66, ηp
2
=.00; see Table 2). However, the main effect of patient SES on opioid 
contracts was significant (F[1, 407]=17.19, p<.01, ηp
2





















opioid contracts with low than high SES patients. There was not a significant interaction between 
patient race and SES on opioid contract ratings (F[1,407]=.001, p=.98, ηp
2
=.00; see Figure 4).  
Hyp 3b: Implicit/explicit attitudes and provider’s opioid therapy ratings. 
Neither providers’ race IAT scores (B=.88, p=.33) nor SES IAT scores (B=-.27, p=.83) 
predicted their opioid treatment recommendations (see Table 3). Providers’ race feeling 
thermometers scores significantly predicted their opioid recommendations (B=.05, p=.01). A 
stronger explicit preference for White individuals was associated with higher opioid treatment 
ratings for White than Black patients. However, providers’ SES feeling thermometers scores did 
not predict differences in their opioid recommendations (B=.01, p=.56).  
Neither providers’ race IAT (B=-1.47, p=.15) nor SES IAT (B=-1.07, p=.41) scores 
predicted providers’ opioid contract ratings (see Table 3). Providers’ race feeling thermometers 
scores did not predict their opioid contract ratings (B=-.03, p=.26), but providers’ SES feeling 
thermometers scores did significantly predict their opioid contract ratings (B= -.06 p<.01). A 
stronger explicit preference for high SES individuals was associated with higher opioid contract 





































Study Hypothesis 4: Workplace Accommodations 
Hyp 4a: Effects of patient race and SES on providers’ workplace accommodations 
ratings.  
The main effect of patient race on providers’ workplace accommodation ratings was 
significant (F[1,407]=10.52, p<.01, ηp
2
=.03; see Table 2). Providers were more likely to 
recommend workplace accommodations for White than Black patients. The main effect of 
patient SES was also significant (F[1, 407]=211.45, p<.01, ηp
2
 =.34). Providers were more likely 
to recommend workplace accommodations for low than high SES patients. There was a 
significant interaction between patient race and SES (F[1, 407]=22.61, p<.01, ηp
2
 =.05; see 
Figure 5). For low SES patients, providers were more likely to recommend workplace 
accommodations to White than Black patients (ηp
2
=.06), whereas race differences did not emerge 
for high SES patients.  


















Hyp 4b: Implicit/explicit attitudes and providers’ workplace accommodation 
ratings. 
Providers’ race IAT scores significantly predicted their workplace accommodation 
ratings (B=2.92, p<.01; see Table 3). A stronger implicit preference for White individuals was 
associated with higher workplace accommodation ratings for White than Black patients. 
Providers’ SES IAT scores did not predict SES differences in their workplace accommodation 
ratings (B=.98, p=.61). Providers’ race feeling thermometers scores did not predict race 
differences in their workplace accommodations ratings (B=.05, p=.07), but providers’ SES 
feeling thermometers scores did significantly predict their workplace accommodation ratings 
(B=.10, p<.01). A stronger explicit preference for high SES individuals was associated with 
higher workplace accommodation ratings for high than low SES patients. 

















































Decision Patient Variable  Mean (SD) F ηp
2
 
Interference Race Black 56.55 (17.33) 2.38 .01 
  White 56.04 (17.37)   
 SES Low  59.11 (17.16) 159.58** .28 
  High 53.48 (18.04)   
 Race X SES   15.83** .04 
Distress Race Black 55.87 (17.03) 28.77** .07 
  White 54.20 (17.24)   
 SES Low  56.59 (17.21) 75.44** .16 
  High 53.49 (17.25)   
 Race X SES   13.00** .03 
Opioids Race Black 24.60 (22.60) 13.18** .03 
  White 23.37 (22.45)   
 SES Low  24.97 (22.86) 24.52** .06 
  High 23.00 (22.38)   
 Race X SES   2.39 .01 
Opioid Contract Race Black 43.07 (36.64) 0.20 .00 
  White 43.24 (36.27)   
 SES Low  44.03 (36.40) 17.19** .04 
  High 42.29 (36.59)   
 Race X SES   .001 .00 
Workplace 
Accommodations 
Race Black 37.83 (23.88) 10.52** .03 
 White 39.20 (23.14)   
 SES Low  42.96 (24.10) 211.45** .34 
  High 34.07 (23.77)   
 Race X SES   22.61** .05 





Table 3. Regression analyses examining IAT and feeling thermometer scores moderating 












Pain Decision Moderator B SE β p R
2
 
Interference Race IAT 0.32 0.88 0.02 0.72 - 
SES IAT -0.44 1.40 -0.02 0.75 - 
Race Feeling Thermometer  0.03 0.02 0.07 0.19 - 
SES Feeling Thermometer  0.00 0.02 0.01 0.87 - 
Distress Race IAT 1.92 0.81 0.12 0.02 0.01 
SES IAT -0.99 1.12 -0.05 0.37 - 
Race Feeling Thermometer  0.04 0.02 0.09 0.08 - 
SES Feeling Thermometer  0.01 0.02 0.02 0.63 - 
Opioid Race IAT 0.88 0.90 0.05 0.33 - 
SES IAT -0.27 1.25 -0.01 0.83 - 
Race Feeling Thermometer  0.05 0.02 0.13 0.01 0.02 
SES Feeling Thermometer  0.01 0.02 0.03 0.56 - 
Opioid Contracts Race IAT -1.47 1.02 -0.07 0.15 - 
SES IAT -1.07 1.31 -0.04 0.41 - 
Race Feeling Thermometer  -0.03 0.03 -0.06 0.26 - 
SES Feeling Thermometer  -0.06 0.02 -0.14 <0.01 0.02 
Workplace 
Accommodations 
Race IAT 2.92 1.11 0.13 <0.01 0.02 
SES IAT 0.98 1.89 0.03 0.61 - 
Race Feeling Thermometer  0.05 0.03 0.09 0.07 - 






 The purpose of the study was to examine the unique and interactive effects of patient race 
and SES on providers’ pain-related decisions and to explore the extent that providers’ implicit 
and explicit attitudes about race and SES moderated these relationships. Results indicated that 
there were significant main effects of race and SES for opioid therapy. Providers were more 
likely to recommend opioids for Black and low SES patients than their demographic 
counterparts, and providers were more likely to use opioid contracts with low SES than high SES 
patients. There were interaction effects for providers’ decisions about interference, distress, and 
workplace accommodations.  Furthermore, providers’ implicit attitudes about race and explicit 
attitudes about race and SES predicted some of their pain-related decisions. 
Providers ascribed higher interference to low SES patients and higher distress to Black and 
low SES patients compared to their demographic counterparts. These results are counter to 
hypotheses (Hyp 1a, 2a). They also do not support related work on pain assessment showing that 
laypersons and health care professionals believe Black, low SES, and individuals who are less 
“privileged” are “tough” and experience less pain;
35-37,120
 thus, due to perceiving these patients as 
experiencing less pain, observers may also assume they experience less interference and distress. 
Yet, the opposite was found in the current study. Additionally, the interference results contradict 
clinic and worker compensation-based studies in which Black and low SES patients have their 
pain underestimated and are rated as less disabled than their demographic counterparts by 
physicians.
33,34
 One explanation for this inconsistency between the current study and prior work 
is that the current study used VH methodology which allows for more experimental control but 





studies using VH methodology, Black patients were perceived as experiencing greater pain 
intensity, unpleasantness, and having a higher need for medical care than White patients.
41-43
 
Race and SES differences in real clinical settings may be due, in part, to third variables that are 
controlled for in the VH methodology. This may include other patient factors, such as 
psychological health and non-verbal pain expression. Moreover, other provider factors that were 
not assessed in the current study may influence decision-making, including providers’ beliefs 
about pain, which may differ across race and SES categories. For example, prior studies has 
suggested that laypersons, both Black and White, believe Black individuals are less willing to 
report pain than White individuals.
37
 Applied to pain care, if a Black person is seeking treatment 
for chronic pain, a provider with these beliefs may perceive them as experiencing significant 
pain because the act of seeking treatment would require the Black patient to counteract this 
unwillingness to report pain. Providers may apply these same beliefs about willingness to report 
pain to low SES patients. Similarly, Black and low SES individuals tend to have less access to 
medical care;
121
 thus, if a Black or low SES patient presents in clinic, despite these barriers, 
providers may perceive them as experiencing substantial pain.  
Providers were more likely to recommend opioids to Black and low SES patients than 
their demographic counterparts, which is inconsistent with hypotheses (Hyp 3a). The higher 
interference and distress ratings for Black and low SES patients may partially explain the higher 
opioid recommendations. Another factor may be the “ideal” conditions of the VH methodology. 
Real medical settings place high cognitive load (i.e., mental workload) on providers via time 
pressures, noise levels, and interruptions.
122
 According to the dual process model (DPM)
77
 of 
decision-making and prior studies, people are more likely to be influenced by stereotypes when 





time to make decisions and likely had less chaotic environments compared to real clinical 
settings. Interpreted through the lens of the DPM, the ideal conditions of the VH methodology 
allowed providers to engage in deliberate and conscious cognitive processes, which may include 
egalitarian beliefs towards Black and low SES individuals.
77
 They may also be aware of previous 
work demonstrating that White patients receive more opioid prescriptions than Black patients. 
Furthermore, the alleged opioid crisis—the rapid increase in prescriptions for opioids and 
subsequent misuse—is portrayed by the media and perceived by many to be a “suburban White 
problem.”
126,127
 Providers in the current study may have been able to access these thoughts about 
being egalitarian or the opioid crisis due to the low cognitive load of the methodology and 
subsequently were more likely to recommend opioids to Black and low SES patients. 
Aligned with hypotheses (3a), providers were more likely to recommend opioid contracts 
to low SES than high SES patients. These results support previous work demonstrating that 
providers use opioid contracts with patients they have a subjective “hunch” will misuse and that 
providers believe low SES patients are more likely to misuse opioids and exhibit drug-seeking 
behaviors.
57,128
 Providers were also more likely to recommend workplace accommodations to 
White than Black patients. This aligns with the work of Tait and Chibnall
60,61
 who found that 
White patients received more pain-related disability benefits compared to Black patients. 
However, in contrast to Tait and Chibnall,
60,61
 providers were more likely to recommend 
workplace accommodations to low than high SES patients. Providers may associate low SES 
with blue-collared, physically-demanding jobs. Likewise, one study found that providers were 
more certain about assigning disability when patients had a history of physical labor.
129
 Providers 









A novel aspect of the current study is that we examined the interaction effects of patient 
race and SES on providers’ pain-related decisions. Race differences in interference and distress 
ratings emerged, such that providers ascribed higher ratings for Black than White patients; 
however, this difference only occurred among high SES patients. One explanation for this 
interaction is that providers may be aware that racial health disparities exist for Black patients 
regardless of SES.
130
 Several reasons for these pervasive disparities include increased early life 
adversity among Black individuals, lower income levels compared to White counterparts with 
equivalent education levels, and the experiences of racism and discrimination.
130
 Consequently, 
providers may assume high SES Black patients are at a disadvantage and perceive them as 
experiencing greater pain-related interference and distress despite the advantage of having higher 
SES. Providers may view low SES patients as experiencing greater interference and distress 
regardless of race because of their awareness that low SES patients have poor access to medical 
care and/or assume they have more physically demanding jobs. Providers were also more likely 
to recommend workplace accommodations for White than Black patients, but this emerged only 
for low SES patients. Again, providers may be aware that low SES patients have poor access to 
medical care and assume they hold physically demanding jobs and thus recommend them 
workplace accommodations. However, providers may also be influenced by the racial stereotype 
that low SES Black individuals are lazy and welfare-seeking compared to low SES White 
individuals who diligently work at physically-demanding jobs.
131,132
 As a result, providers may 
perceive Black patients as requiring fewer workplace accommodations than White patients. 







 Providers may not exhibit racial differences in ratings for workplace 
accommodations for high SES patients because they assume these patients are hardworking—
regardless of race—because of their prestigious jobs. 
These interaction effects can also be interpreted through a different lens in which patient 
SES is considered the “main effect” and patient race is the moderator. From this perspective, 
providers ascribed more interference and distress to low SES patients and were more likely to 
recommend them workplace accommodations compared to high SES patients, but these SES 
effects were stronger for White than Black patients. Collectively, these results suggest that 
providers are influenced more by patient SES when making pain-related decisions for White 
compared to Black patients. One explanation for this is that providers may assume Black patients 
have lower SES and less variability in income than White patients, even when holding similarly 
prestigious jobs, as was represented in the vignettes. There is some truth to this assumption; 
among adults with at least a bachelor’s degree, Black households have a median income of 
$82,300 while White households have a median income of $106,600.
26
 Another explanation for 
these race X SES interactions is that 68% of the sample was White (vs. 2% Black), which is 
similar to the current race distribution of providers in real clinical settings (75% White vs. 6% 
Black).
133
 According to the out-group homogeneity effect,
71,134
 people view individuals from an 
outgroup (i.e., Black patients for White providers) as being more alike and individuals from their 
own group (i.e., White patients for White providers) as having unique characteristics. Applied to 
the current study, White providers may have been less attuned to SES differences among Black 
than White patients.  
In addition to examining the effects of patient race and SES on providers’ pain-related 





Supporting prior work, providers in the current study demonstrated a slight implicit preference 
for White over Black individuals and a strong implicit preference for high over low SES 
individuals.
91,99,101
 Furthermore, providers with an implicit preference for White individuals rated 
White patients as more distressed and were more likely to recommend workplace 
accommodations for them compared to Black patients. A literature search indicates that neither 
of these outcome variables have been examined in the context of implicit attitudes and chronic 
pain. Although the implicit attitudes did not moderate the relationship between patient race and 
all of providers’ pain related-decisions, significant results aligned with previous work 
demonstrating that providers with pro-White implicit attitudes were more likely to provide care 
for White than Black patients in the context of post-operative pain care, cardiovascular health, 
and diabetes.
94,100,105
 Additionally, research and theory suggests that providers’ attitudes and 
beliefs about patient groups (e.g., race, SES) influence how they interpret and perceive patients’ 
symptoms.
75,135
 Thus, despite the patients in the current study being equivalent (except for race 
and SES), the results indicate that providers with a stronger implicit preference for White people 
were more likely to perceive them as in distress compared to Black patients. Implicit attitudes 
about SES were more pronounced than for race; however, they did not moderate the relationship 
between patient SES and providers’ decisions. The small literature on providers’ implicit SES 
attitudes and provision of care, which includes acute and post-operative pain care, has not found 
a significant relationship.
96,98,99,101
 Collectively, the results suggest that interventions targeting 
providers’ implicit attitudes may be more useful for reducing racial disparities than SES 
disparities in pain care, although the urgency of such interventions is questionable given the 





Providers reported a small explicit preference for White over Black individuals and a 
small explicit preference for low SES over high SES individuals; the former is consistent with 
prior work but the latter is not.
96,100
 Furthermore, providers with a stronger explicit preference for 
White individuals were more likely to recommend opioids for White than Black patients. 
Providers with a stronger explicit preference for high SES individuals were more likely to use 
opioid contracts with low SES patients but were more likely to recommend workplace 
accommodations for high SES patients. These findings about explicit attitudes are noteworthy in 
the context of previous work which has not found a relationship between providers’ explicit 
attitudes and clinical care. However, previous work has investigated the effects of providers’ 
attitudes and beliefs on Black patients’ perceptions of patient-centered care, their satisfaction, 
and patient-provider talk time ratios
104,107,136
—not providers’ medical or pain care decisions. The 
pain treatment decisions in the current study with significant results—opioids, opioid contracts, 
and workplace accommodations—may require deliberation, including the influence of explicit 
attitudes, because of the risks and consequences associated with them. For opioids and opioid 
contracts, providers may be concerned about assessing for patient characteristics, such as 
demographics, they believe put a patient at risk for misuse. For workplace accommodations, 
providers may be concerned that patients who request workplace accommodations are at-risk for 
discrimination and termination from employers, despite protections like the Americans with 
Disabilities Act. Moreover, workplace accommodations likely require extra steps from providers, 
such as writing letters, speaking to employers, or potentially being involved in litigations. 
Consequently, providers may deliberate more about workplace accommodations because of their 
potential consequences for patients and extra burdens for themselves. Another explanation for 





cognitive load situations, like in real clinical settings, suppress the influence of explicit 
attitudes.
77
 In contrast, the VH methodology used in the current study allows providers to make 
decisions in more ideal circumstances (e.g., unlimited time). Moreover, watching the 30-second 
videos of VH patients may encourage providers to “pause” and alleviate some of their cognitive 
load. Another item to note is that the treatment decisions with significant results—opioids, 
opioid contracts, and workplace accommodations—had higher variability than the other 
decisions in the current study. This may be due to the lack of clinical guidelines around pain 
care. Thus, significant results may be due to sampling variability and type I error. 
The current study has several limitations. First, as discussed previously, despite their 
methodological advantages, VH patients do not fully encapsulate the complexities of real-world 
clinical environments. Second, social desirability is a potential limitation of this study. Providers 
were asked about sensitive and controversial topics, such as their attitudes about race and SES as 
well as opioid therapy, so some providers may have answered, unintentionally or not, in a 
socially desirable manner. Third, although a large body of evidence supports the IAT’s validity 
and utility, it has been criticized, in particular, regarding its construct validity and test-retest 
reliability.
137,138
 Fourth, because the patient vignettes described chronic low back pain, the results 
may not generalize to other pain conditions. Finally, the provider sample consisted of physician 
residents and fellows who were largely White and working in hospital settings; thus, the results 
may not apply to other health care professionals or settings. 
This is one of the first studies to demonstrate that both patient race and SES uniquely and 
interactively impact providers’ decisions for chronic pain. Results also suggest that providers’ 
implicit and explicit attitudes about race and SES play a role in the assessment and treatment of 





different patient, provider, and contextual factors and their interactions on providers’ decisions 
about chronic pain. For instance, Burgess
139
 argues that the high cognitive load conditions of the 
health care environment may encourage the use of implicit stereotyping in providers, leading to 
differences in decision-making and consequently patient outcomes. Thus, providers that work in 
clinical settings under high cognitive load may be particularly likely to be influenced by implicit 
stereotypes. In fact, providers who work in clinics that serve minority patients are more likely to 
experience higher cognitive load via more complex patients and fewer resources (e.g., space, 
staff).
140
 Furthermore, the current study investigated providers’ general implicit and explicit 
preferences for Black and White individuals and for low SES and high SES individuals. Future 
studies could investigate the effects of attitudes and beliefs more specific to pain and medical 
care, including pain tolerance and compliance (e.g., Black individuals are more pain tolerant than 
White individuals). Future studies may also include the development and implementation of 
interventions to reduce pain care disparities. The current results suggest that interventions will 
need to target both demographic variables. In sum, this study represents a crucial step in 
understanding providers’ contributions to disparities in pain care and may eventually lead to 






1. Institute of Medicine. Relieving pain in America: A blueprint for transforming 
prevention, care, education, and research. Washington, DC: The National Academics 
Press; 2011. 
2. Williams A, Craig K. Updating the definition of pain. Pain. 2016;157(11):2420-2423. 
3. Chronic pain: Symptoms, diagnosis, & treatment . NIH Medline Plus. 
https://medlineplus.gov/magazine/issues/spring11/articles/spring11pg5-6.html. Published 
2011. Accessed November 11, 2017. 
4. Burke AL, Mathias JL, Denson LA. Psychological functioning of people living with 
chronic pain: A meta-analytic review. Br J Clin Psychol. 2015;54(3):345-360. 
5. McCarberg BH, Nicholson BD, Todd KH, Palmer T, Penles L. The impact of pain on 
quality of life and the unmet needs of pain management: results from pain sufferers and 
physicians participating in an internet survey. Am J Ther. 2008;15(4):312-320. 
6. National Institute of Health. Pain Management. 2013; 
https://report.nih.gov/nihfactsheets/ViewFactSheet.aspx?csid=57. Updated June 20, 
2018. Accessed November 15, 2018. 
7. Campbell CM, Edwards RR, Fillingim RB. Ethnic differences in responses to multiple 
experimental pain stimuli. Pain. 2005;113(1):20-26. 
8. Edwards RR, Fillingim RB. Ethnic differences in thermal pain responses. Psychosom. 
Med. 1999;61(3):346-354. 
9. Faucett J, Gordon N, Levine J. Differences in postoperative pain severity among four 
ethnic groups. J Pain Symptom. Manage. 1994;9(6):383-389. 
10. White SF, Asher MA, Lai S-M, Burton DC. Patients’ perceptions of overall function, 
pain, and appearance after primary posterior instrumentation and fusion for idiopathic 
scoliosis. Spine. 1999;24(16):1693. 
11. Centers for Disease Control and Prevention. Racial/ethnic differences in the prevalence 






12. Riley JL, Wade JB, Myers CD, Sheffield D, Papas RK, Price DD. Racial/ethnic 
differences in the experience of chronic pain. Pain. 2002;100(3):291-298. 
13. Miljković A, Stipčić A, Braš M, et al. Is experimentally induced pain associated with 
socioeconomic status? Do poor people hurt more? Med Sci Monit. 2014;20:1232. 
14. Andersson HI, Ejlertsson G, Leden I, Rosenberg C. Chronic pain in a geographically 
defined general population: studies of differences in age, gender, social class, and pain 
localization. Clin  J Pain. 1993;9(3):174-182. 
15. Riley JL, Gilbert GH, Heft MW. Socioeconomic and demographic disparities in 
symptoms of orofacial pain. J Public Health Dent. 2003;63(3):166-173. 
16. Dorner TE, Muckenhuber J, Stronegger WJ, Ràsky É, Gustorff B, Freidl W. The impact 
of socio‐economic status on pain and the perception of disability due to pain. Eur J Pain. 
2011;15(1):103-109. 
17. Brekke M, Hjortdahl P, Kvien TK. Severity of musculoskeletal pain: relations to 
socioeconomic inequality. Soc Sci Med. 2002;54(2):221-228. 
18. Poleshuck EL, Green CR. Socioeconomic disadvantage and pain. Pain. 2008;136(3):235. 
19. Hayward MD, Miles TP, Crimmins EM, Yang Y. The significance of socioeconomic 
status in explaining the racial gap in chronic health conditions. Am Sociol Rev. 2000:910-
930. 
20. Hong R, Baumann BM, Boudreaux ED. The emergency department for routine 
healthcare: race/ethnicity, socioeconomic status, and perceptual factors. J Emerg Med. 
2007;32(2):149-158. 
21. Portenoy RK, Ugarte C, Fuller I, Haas G. Population-based survey of pain in the United 
States: differences among white, African American, and Hispanic subjects. J Pain. 
2004;5(6):317-328. 
22. Meghani SH, Chittams J. Controlling for socioeconomic status in pain disparities 
research: all-else-equal analysis when “all else” is not equal. Pain Med. 
2015;16(12):2222-2225. 
23. Fuentes M, Hart-Johnson T, Green CR. The association among neighborhood 






24. Green CR, Hart-Johnson T. The association between race and neighborhood 
socioeconomic status in younger Black and White adults with chronic pain. J Pain. 
2012;13(2):176-186. 
25. Meghani SH, Cho E. Self‐Reported Pain and Utilization of Pain Treatment Between 
Minorities and Nonminorities in the United States. Public Health Nurs. 2009;26(4):307-
316. 
26. On views of race and inequality, Blacks and Whites are worlds apart. Pew Research 
Center.  http://www.pewsocialtrends.org/2016/06/27/on-views-of-race-and-inequality-
blacks-and-whites-are-worlds-apart/. Published June 27, 2016. Accessed August 3, 2018. 
27. Green CR, Anderson KO, Baker TA, et al. The unequal burden of pain: confronting racial 
and ethnic disparities in pain. Pain Med. 2003;4(3):277-294. 
28. Nampiaparampil DE, Nampiaparampil JX, Harden RN. Pain and prejudice. Pain Med. 
2009;10(4):716-721. 
29. Anderson KO, Richman SP, Hurley J, et al. Cancer pain management among underserved 
minority outpatients. Cancer. 2002;94(8):2295-2304. 
30. Stein KD, Alcaraz KI, Kamson C, Fallon EA, Smith TG. Sociodemographic inequalities 
in barriers to cancer pain management: a report from the American Cancer Society's 
Study of Cancer Survivors‐II (SCS‐II). Psychooncology. 2016;25(10):1212-1221. 
31. Booker SQ. African Americans’ Perceptions of Pain and Pain Management A Systematic 
Review. J Transcult Nurs. 2016;27(1):73-80. 
32. Hausmann LR, Gao S, Lee ES, Kwoh CK. Racial disparities in the monitoring of patients 
on chronic opioid therapy. Pain. 2013;154(1):46-52. 
33. Anderson KO, Mendoza TR, Valero V, et al. Minority cancer patients and their 
providers. Cancer. 2000;88(8):1929-1938. 
34. Staton LJ, Panda M, Chen I, et al. When race matters: disagreement in pain perception 
between patients and their physicians in primary care. J Natl Med Assoc. 2007;99(5):532. 
35. Trawalter S, Hoffman KM, Waytz A. Racial bias in perceptions of others’ pain. PLoS 
One. 2012;7(11):e48546. 
36. Hoffman KM, Trawalter S, Axt JR, Oliver MN. Racial bias in pain assessment and 
treatment recommendations, and false beliefs about biological differences between blacks 





37. Hollingshead NA, Meints SM, Miller MM, Robinson ME, Hirsh AT. A comparison of 
race-related pain stereotypes held by White and Black individuals. J Appl Soc Psychol. 
2016;46(12):718-723. 
38. Hirsh AT, Alqudah AF, Stutts LA, Robinson ME. Virtual human technology: capturing 
sex, race, and age influences in individual pain decision policies. Pain. 2008;140(1):231-
238. 
39. Hirsh AT, Hollingshead NA, Ashburn-Nardo L, Kroenke K. The interaction of patient 
race, provider bias, and clinical ambiguity on pain management decisions. J Pain. 
2015;16(6):558-568. 
40. Alqudah AF, Hirsh AT, Stutts LA, Scipio CD, Robinson ME. Sex and race differences in 
rating other's pain, pain-related negative mood, pain coping, and recommending medical 
help. J Cyber Ther Rehabil. 2010;3(1):63. 
41. Wandner LD, Heft MW, Lok BC, et al. The impact of patients’ gender, race, and age on 
health care professionals’ pain management decisions: an online survey using virtual 
human technology. Int J Nurs Stud. 2014;51(5):726-733. 
42. Hirsh AT, George SZ, Robinson ME. Pain assessment and treatment disparities: a virtual 
human technology investigation. Pain. 2009;143(1):106-113. 
43. Stutts LA, Hirsh AT, George SZ, Robinson ME. Investigating patient characteristics on 
pain assessment using virtual human technology. Eur J Pain. 2010;14(10):1040-1045. 
44. Chen I, Kurz J, Pasanen M, et al. Racial differences in opioid use for chronic 
nonmalignant pain. J Gen Intern Med. 2005;20(7):593-598. 
45. Heins JK, Heins A, Grammas M, Costello M, Huang K, Mishra S. Disparities in 
analgesia and opioid prescribing practices for patients with musculoskeletal pain in the 
emergency department. J Emerg Nurs. 2006;32(3):219-224. 
46. Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid prescribing by 
race/ethnicity for patients seeking care in US emergency departments. JAMA. 
2008;299(1):70-78. 
47. Tamayo-Sarver JH, Hinze SW, Cydulka RK, Baker DW. Racial and ethnic disparities in 






48. Meghani SH, Byun E, Gallagher RM. Time to take stock: a meta-analysis and systematic 
review of analgesic treatment disparities for pain in the United States. Pain Med. 
2012;13(2):150-174. 
49. Cleeland CS, Gonin R, Hatfield AK, et al. Pain and its treatment in outpatients with 
metastatic cancer. N Engl J Med. 1994;330(9):592-596. 
50. Joshi GP, Ogunnaike BO. Consequences of inadequate postoperative pain relief and 
chronic persistent postoperative pain. Anesthesiol Clin North America. 2005;23(1):21-36. 
51. Ng B, Dimsdale JE, Rollnik JD, Shapiro H. The effect of ethnicity on prescriptions for 
patient-controlled analgesia for post-operative pain. Pain. 1996;66(1):9-12. 
52. Fuentes EF, Kohn MA, Neighbor ML. Lack of association between patient ethnicity or 
race and fracture analgesia. Acad Emerg Med. 2002;9(9):910-915. 
53. Todd KH, Deaton C, D’Adamo AP, Goe L. Ethnicity and analgesic practice. Ann Emerg 
Med. 2000;35(1):11-16. 
54. Yen K, Kim M, Stremski ES, Gorelick MH. Effect of ethnicity and race on the use of 
pain medications in children with long bone fractures in the emergency department. Ann 
Emerg Med. 2003;42(1):41-47. 
55. Hollingshead NA, Matthias MS, Bair MJ, Hirsh AT. Impact of race and sex on pain 
management by medical trainees: a mixed methods pilot study of decision making and 
awareness of influence. Pain Med. 2015;16(2):280-290. 
56. Hirsh A, Hollingshead N, Bair M, Matthias M, Wu J, Kroenke K. The influence of 
patient's sex, race and depression on clinician pain treatment decisions. Eur J Pain. 
2013;17(10):1569-1579. 
57. Starrels JL, Wu B, Peyser D, et al. It made my life a little easier: primary care providers’ 
beliefs and attitudes about using opioid treatment agreements. J Opioid Manag. 
2014;10(2):95. 
58. Fishman SM, Bandman TB, Edwards A, Borsook D. The opioid contract in the 
management of chronic pain. J Pain Symptom. Manage. 1999;18(1):27-37. 
59. Becker WC, Starrels JL, Heo M, Li X, Weiner MG, Turner BJ. Racial differences in 





60. Tait RC, Chibnall JT, Andresen EM, Hadler NM. Management of occupational back 
injuries: differences among African Americans and Caucasians. Pain. 2004;112(3):389-
396. 
61. Tait RC, Chibnall JT. Work injury management of refractory low back pain: relations 
with ethnicity, legal representation and diagnosis. Pain. 2001;91(1):47-56. 
62. Chibnall JT, Tait RC, Andresen EM, Hadler NM. Race and socioeconomic differences in 
post-settlement outcomes for African American and Caucasian Workers' Compensation 
claimants with low back injuries. Pain. 2005;114(3):462-472. 
63. Chibnall JT, Tait RC. Long‐Term Adjustment to Work‐Related Low Back Pain: 
Associations with Socio‐demographics, Claim Processes, and Post‐Settlement 
Adjustment. Pain Med. 2009;10(8):1378-1388. 
64. Ji GY, Oh CH, Jung N-Y, An SD, Choi W-S, Kim JH. Interference of detection rate of 
lumbar disc herniation by socioeconomic status. Asian Spine J. 2013;7(1):14-19. 
65. Tait RC, Chibnall JT, Andresen EM, Hadler NM. Disability determination: validity with 
occupational low back pain. J Pain. 2006;7(12):951-957. 
66. Sambamoorthi U, McAlpine DD. Racial, ethnic, socioeconomic, and access disparities in 
the use of preventive services among women. Prev Med. 2003;37(5):475-484. 
67. Katz SJ, Hofer TP. Socioeconomic disparities in preventive care persist despite universal 
coverage: breast and cervical cancer screening in Ontario and the United States. JAMA. 
1994;272(7):530-534. 
68. Joynt M, Train MK, Robbins BW, Halterman JS, Caiola E, Fortuna RJ. The impact of 
neighborhood socioeconomic status and race on the prescribing of opioids in emergency 
departments throughout the United States. J Gen Intern. Med. 2013;28(12):1604-1610. 
69. Chu MK, Buse DC, Bigal ME, Serrano D, Lipton RB. Factors associated with triptan use 
in episodic migraine: results from the American Migraine Prevalence and Prevention 
Study. Headache. 2012;52(2):213-223. 
70. Lipton RB, Serrano D, Holland S, Fanning KM, Reed ML, Buse DC. Barriers to the 
diagnosis and treatment of migraine: effects of sex, income, and headache features. 
Headache. 2013;53(1):81-92. 
71. Burgess DJ, Fu SS, Van Ryn M. Why do providers contribute to disparities and what can 





72. Wigton RS. Social judgement theory and medical judgement. Thinking & Reasoning. 
1996;2(2-3):175-190. 
73. Van Ryn M, Fu SS. Paved with good intentions: do public health and human service 
providers contribute to racial/ethnic disparities in health? Am J Public Health. 
2003;93(2):248-255. 
74. Van Ryn M, Burgess D, Malat J, Griffin J. Physicians’ perceptions of patients’ social and 
behavioral characteristics and race disparities in treatment recommendations for men with 
coronary artery disease. Am J Public Health. 2006;96(2):351-357. 
75. Van Ryn M. Research on the provider contribution to race/ethnicity disparities in medical 
care. Med Care 2002;40(1):I-140-I-151. 
76. Schulman KA, Berlin JA, Harless W, et al. The effect of race and sex on physicians' 
recommendations for cardiac catheterization. N Engl J Med. 1999;340(8):618-626. 
77. Burgess DJ, Van Ryn M, Crowley-Matoka M, Malat J. Understanding the provider 
contribution to race/ethnicity disparities in pain treatment: insights from dual process 
models of stereotyping. Pain Med. 2006;7(2):119-134. 
78. Wandner LD, Stutts LA, Alqudah AF, et al. Virtual human technology: patient 
demographics and healthcare training factors in pain observation and treatment 
recommendations. J Pain Res. 2010;3:241. 
79. Wandner LD, George SZ, Lok BC, Torres CA, Chuah JH, Robinson ME. Pain 
assessment and treatment decisions for virtual human patients. Cyberpsychol Behav Soc 
Netw. 2013;16(12):904-909. 
80. Hirsh AT, Jensen MP, Robinson ME. Evaluation of nurses' self-insight into their pain 
assessment and treatment decisions. J Pain. 2010;11(5):454-461. 
81. Harries C, Evans JSB, Dennis I. Measuring doctors' self‐insight into their treatment 
decisions. Appl Cogn Psychol. 2000;14(5):455-477. 
82. Kee F, McDonald P, Kirwan J, Patterson C, Love G. The stated and tacit impact of 
demographic and lifestyle factors on prioritization decisions for cardiac surgery. QJM. 
1997;90(2):117-123. 
83. Hajjaj FM, Salek MS, Basra MK, Finlay AY. Non-clinical influences on clinical 






84. Hajjaj F, Salek M, Basra M, Finlay A. Nonclinical influences, beyond diagnosis and 
severity, on clinical decision making in dermatology: understanding the gap between 
guidelines and practice. Br J Dermatol. 2010;163(4):789-799. 
85. Endean A, Palmer KT, Coggon D. Potential of MRI findings to refine case definition for 
mechanical low back pain in epidemiological studies: a systematic review. Spine. 
2011;36(2):160. 
86. Berg L, Hellum C, Gjertsen Ø, et al. Do more MRI findings imply worse disability or 
more intense low back pain? A cross-sectional study of candidates for lumbar disc 
prosthesis. Skeletal Radiol. 2013;42(11):1593-1602. 
87. Bedson J, Croft PR. The discordance between clinical and radiographic knee 
osteoarthritis: a systematic search and summary of the literature. BMC Musculoskelet 
Disord. 2008;9(1):116. 
88. Van Ryn M, Burke J. The effect of patient race and socio-economic status on physicians' 
perceptions of patients. Soc Sci Med. 2000;50(6):813-828. 
89. Chapman EN, Kaatz A, Carnes M. Physicians and implicit bias: how doctors may 
unwittingly perpetuate health care disparities. J Gen Intern Med. 2013;28(11):1504-1510. 
90. Dovidio JF, Kawakami K, Gaertner SL. Implicit and explicit prejudice and interracial 
interaction. J Pers Soc Psychol. 2002;82(1):62. 
91. Hall WJ, Chapman MV, Lee KM, et al. Implicit racial/ethnic bias among health care 
professionals and its influence on health care outcomes: a systematic review. Am J Public 
Health. 2015;105(12):e60-e76. 
92. Sabin DJA, Nosek DBA, Greenwald DAG, Rivara DFP. Physicians’ implicit and explicit 
attitudes about race by MD race, ethnicity, and gender. J Health Care Poor Underserved. 
2009;20(3):896. 
93. Cooper LA, Roter DL, Carson KA, et al. The associations of clinicians’ implicit attitudes 
about race with medical visit communication and patient ratings of interpersonal care. Am 
J Public Health. 2012;102(5):979-987. 
94. Sabin JA, Greenwald AG. The influence of implicit bias on treatment recommendations 
for 4 common pediatric conditions: pain, urinary tract infection, attention deficit 





95. Sabin JA, Rivara FP, Greenwald AG. Physician implicit attitudes and stereotypes about 
race and quality of medical care. Med Care 2008;46(7):678-685. 
96. Haider AH, Sexton J, Sriram N, et al. Association of unconscious race and social class 
bias with vignette-based clinical assessments by medical students. JAMA. 
2011;306(9):942-951. 
97. White-Means S, Dong Z, Hufstader M, Brown LT. Cultural competency, race, and skin 
tone bias among pharmacy, nursing, and medical students: implications for addressing 
health disparities. Med Care Res Rev. 2009;66(4):436-455. 
98. Haider AH, Schneider EB, Sriram N, et al. Unconscious race and class biases among 
registered nurses: vignette-based study using implicit association testing. J Am Coll Surg. 
2015;220(6):1077-1086. e1073. 
99. Haider AH, Schneider EB, Sriram N, et al. Unconscious race and social class bias among 
acute care surgical clinicians and clinical treatment decisions. JAMA Surg. 
2015;150(5):457-464. 
100. Green AR, Carney DR, Pallin DJ, et al. Implicit bias among physicians and its prediction 
of thrombolysis decisions for black and white patients. J Gen Intern Med. 
2007;22(9):1231-1238. 
101. Haider AH, Schneider EB, Sriram N, et al. Unconscious race and class bias: its 
association with decision making by trauma and acute care surgeons. J Trauma Acute 
Care Surg. 2014;77(3):409-416. 
102. Penner LA, Dovidio JF, Gonzalez R, et al. The effects of oncologist implicit racial bias in 
racially discordant oncology interactions. J Clin Oncol. 2016;34(24):2874-2880. 
103. Blair IV, Steiner JF, Fairclough DL, et al. Clinicians’ implicit ethnic/racial bias and 
perceptions of care among black and Latino patients. Ann Fam Med. 2013;11(1):43-52. 
104. Hagiwara N, Penner LA, Gonzalez R, et al. Racial attitudes, physician–patient talk time 
ratio, and adherence in racially discordant medical interactions. Soc Sci Med. 
2013;87:123-131. 
105. Charles LT. Causal and predictive relationships among race, implicit racial bias, and 
simulated treatment recommendations [Doctoral dissertation ]. Minneapolis, MN, 





106. Maina IW, Belton TD, Ginzberg S, Singh A, Johnson TJ. A decade of studying implicit 
racial/ethnic bias in healthcare providers using the implicit association test. Soc Sci Med. 
2017;199:219-229. 
107. Penner LA, Dovidio JF, West TV, et al. Aversive racism and medical interactions with 
Black patients: A field study. J Exp Soc Psychol. 2010;46(2):436-440. 
108. Nam CB, Boyd M. Occupational status in 2000; over a century of census-based 
measurement. Popul Res Policy Rev. 2004;23(4):327-358. 
109. Hirsh AT, Hollingshead NA, Bair MJ, Matthias MS, Kroenke K. Preferences, experience, 
and attitudes in the management of chronic pain and depression: a comparison of 
physicians and medical students. Clin  J Pain. 2014;30(9):766-774. 
110. Greenwald AG, McGhee DE, Schwartz JL. Measuring individual differences in implicit 
cognition: the implicit association test. J Pers Soc Psychol. 1998;74(6):1464. 
111. Greenwald AG, Nosek BA, Banaji MR. Understanding and using the implicit association 
test: I. An improved scoring algorithm. J Pers Soc Psychol. 2003;85(2):197. 
112. Nosek BA, Greenwald AG, Banaji MR. The Implicit Association Test at age 7: a 
methodological and conceptual review. In: Bargh J, ed. Automatic Processes in Social 
Thinking and Behavior. New York, NY: Psychology Press; 2007:265-292. 
113. Greenwald AG, Poehlman TA, Uhlmann EL, Banaji MR. Understanding and using the 
Implicit Association Test: III. Meta-analysis of predictive validity. J Pers Soc Psychol. 
2009;97(1):17. 
114. Alwin DF. Feeling thermometers versus 7-point scales which are better? Sociol Methods 
Res. 1997;25(3):318-340. 
115. Kinder DR, Drake KW. Myrdal's prediction. Polit Psychol. 2009;30(4):539-568. 
116. Bernardes SF, Costa M, Carvalho H. Engendering pain management practices: The role 
of physician sex on chronic low-back pain assessment and treatment prescriptions. J. 
Pain. 2013;14(9):931-940. 
117. Burgess DJ, Crowley-Matoka M, Phelan S, et al. Patient race and physicians' decisions to 
prescribe opioids for chronic low back pain. Soc Sci Med. 2008;67(11):1852-1860. 






119. Faul F, Erdfelder, E., Lang, A.-G. & Buchner, A. G*Power 3: A flexible sta-tistical 
power analysis program for the social, behavioral, and biomedical sciences. Behav Res 
Methods. 2007;39:175-191. 
120. Druckman JN, Trawalter S, Montes I, Fredendall A, Kanter N, Rubenstein AP. Racial 
bias in sport medical staff’s perceptions of others’ pain. J Soc Psychol. 2017:1-9. 
121. Access and disparities in access to health care. Agency for Healthcare Research and 
Quality. http://www.ahrq.gov/research/findings/nhqrdr/nhqdr16/access.html. Published 
2017. Accessed September 8, 2018. 
122. van Ryn M, Burgess DJ, Dovidio JF, et al. The impact of racism on clinician cognition, 
behavior, and clinical decision making. Du Bois Review. 2011;8(1):199-218. 
123. Van Knippenberg A, Dijksterhuis A, Vermeulen D. Judgement and memory of a criminal 
act: the effects of stereotypes and cognitive load. Eur Rev Soc Psychol. 1999;29(2-
3):191-201. 
124. Govorun O, Payne BK. Ego—depletion and prejudice: separating automatic and 
controlled components. Soc Cogn. 2006;24(2):111-136. 
125. Burgess DJ, Phelan S, Workman M, et al. The effect of cognitive load and patient race on 
physicians' decisions to prescribe opioids for chronic low back pain: a randomized trial. 
Pain Med. 2014;15(6):965-974. 
126. Hansen H, Netherland J. Is the prescription opioid epidemic a white problem?  Am J 
Public Health. 2016;106(12):2127-2129.  
127. Netherland J, Hansen HB. The war on drugs that wasn’t: wasted whiteness,“Dirty 
Doctors,” and race in media coverage of prescription opioid misuse. Cult Med 
Psychiatry. 2016;40(4):664-686. 
128. Hollingshead NA, Matthias MS, Bair M, Hirsh AT. Healthcare providers’ perceptions of 
socioeconomically disadvantaged patients with chronic pain: a qualitative investigation. J 
Health Dispar Res Pract. 2016;9(3):3. 
129. Carey TS, Hadler NM, Gillings D, Stinnett S, Wallsten T. Medical disability assessment 
of the back pain patient for the Social Security Administration: The weighting of 





130. Williams DR, Priest N, Anderson NB. Understanding associations among race, 
socioeconomic status, and health: Patterns and prospects. Health Psychol. 
2016;35(4):407. 
131. Brown-Iannuzzi JL, Dotsch R, Cooley E, Payne BK. The relationship between mental 
representations of welfare recipients and attitudes toward welfare. Psychol Sci. 
2017;28(1):92-103. 
132. Welch S, Sigelman L. The “Obama effect” and White racial attitudes. Ann Am Acad Pol 
Soc Sci. 2011;634(1):207-220. 
133. Association of American Medical Colleges. Diversity in the hysician workforce: Facts 
and figures 2010. Washington, DC: Associatin of American Medical Colleges; 2010. 
134. Park B, Rothbart M. Perception of out-group homogeneity and levels of social 
categorization: Memory for the subordinate attributes of in-group and out-group 
members. J Pers Soc Psychol. 1982;42(6):1051. 
135. Martin TW. White therapists' differing perceptions of black and white adolescents. 
Adolescence. 1993;28(110):281. 
136. Blair IV, Havranek EP, Price DW, et al. Assessment of biases against Latinos and 
African Americans among primary care providers and community members. Am J Public 
Health. 2013;103(1):92-98. 
137. Fiedler K, Bluemke M. Faking the IAT: aided and unaided response control on the 
Implicit Association Tests. Basic Appl Soc Psych. 2005;27(4):307-316. 
138. Fazio RH, Olson MA. Implicit measures in social cognition research: Their meaning and 
use. Annu Rev Psychol. 2003;54(1):297-327. 
139. Burgess DJ. Are providers more likely to contribute to healthcare disparities under high 
levels of cognitive load? How features of the healthcare setting may lead to biases in 
medical decision making. Med Decis Making. 2010;30(2):246-257. 
140. Varkey AB, Manwell LB, Williams ES, et al. Separate and unequal: clinics where 








APPENDIX A. FEELING THERMOMETER 
Please rate the following items. Use the slider to indicate your level of feeling. 
My feelings towards African Americans are… 
Extremely cold or unfavorable _____________________________Extremely warm or favorable 
 
My feelings towards European Americans are… 
Extremely cold or unfavorable _____________________________Extremely warm or favorable 
 
My feelings towards poor people are… 
Extremely cold or unfavorable _____________________________Extremely warm or favorable 
 
My feelings towards rich people are… 





APPENDIX B. VIRTUAL HUMAN PAIN-RELATED RATINGS  
*Items investigated in the current study are italicized 
Pain management ratings:  
Rate the level of distress that you think this patient has been experiencing over the past few days 
 
 
“no distress”               “extreme distress” 
 
Rate the level of pain-related interference in daily activities that you think this patient has been 
experiencing over the past few days 
 
 
“no interference”                  “extreme interference” 
 
Rate the likelihood that you would use the following treatments to relieve the patient’s pain 
1. Oral opioid analgesic (e.g., oxycodone, hydrocodone) 
 
 
“not at all likely”                                   “very likely” 
 
2. Oral non-opioid analgesic (e.g., acetaminophen, ibuprofen) 
 
 
“not at all likely”                                   “very likely” 
 
3. Physical therapy 
 
 
“not at all likely”                                   “very likely” 
 
4. Referral to a pain specialist 
 
 
“not at all likely”                                   “very likely” 
 
 
5. In the event that you prescribed an opioid analgesic for this patient, how likely are to you to 
use an opioid contract 
 
 






6. To what extent do you feel compassion towards this patient? 
 
 
“not at all”                                                “extremely” 
 
7. To what degree do you believe the patient is overacting? 
 
 
“stoic”                                           “exaggerating” 
 




“not at all”                                                “extremely” 
 
9. Rate your level of comfort in providing care for this patient 
 
 







APPENDIX C. EXAMPLE TEXT VIGNETTE 
Sample patient vignette of a high SES patient is presented below with parenthetical content 
representing information for a low SES patient.  
 










5 ft. 11 
in. 
175 lbs. 98.7 118/79 75 
bpm 
16 rpm A/O X 
4 
7/10 
Mr. Williams is a 42-year-old man who presents to your office. He reports having chronic 
low back pain that began a year ago. The patient is a computer systems manager (a fast-food 
attendant), and states his pain flared up a few days ago while moving furniture at home. His 
usual pain is rated as 4 out of 10. He rates his current pain as 7 out of 10 and describes it as 
sharp and throbbing. Mr. Williams states that the pain makes it difficult to walk or sit 
comfortably. He also reports feeling more tired than usual and having trouble sleeping at 
night. He denies bowel or bladder dysfunction, or any other neurological symptoms. His 
physical exam is unremarkable except for moderate paralumbar tenderness and an antalgic 
gait. He has tried taking over-the-counter acetaminophen and using an ice pack to relieve his 
pain, but with no success. Mr. Williams is interested in something stronger to relieve his 












Male, Low SES, White patient 
Figure 6. Black/high SES patient video still 





APPENDIX E. DEMOGRAPHIC QUESTIONNAIRE 
Demographics questionnaire 
 
1)  Age:       
 
2)  Sex:   
Male   
 Female   
 
3)  Ethnicity:  
 Not Hispanic or Latino 
 Hispanic or Latino 
 
4)  Race:          
 American Indian/Alaska Native 
  Asian 
 Native Hawaiian or Other Pacific Islander  
 Black or African American  
 White    
  More than one Race (please specify):  
 
5)  In what state do you currently live? [Drop down box listing the states] 
 
   
6)  Please select your parents’ annual household income: 
Less than $10,000 
 $10,000 - $18,999  
$19,000 - $37,999  
$38,000 - $50,000  
$51,000 - $75,000  
Greater than $75,000  
 
7)  Please select your annual household income: 
Less than $10,000 
 $10,000 - $18,999  
$19,000 - $37,999  
$38,000 - $50,000  
$51,000 - $75,000  
Greater than $75,000  
 
8)  Are you currently in a training program to be a healthcare provider? 
 No (please skip the next question and proceed to question 10) 









9. What type of training program are you currently in? 
Nursing school 
 Medical school  
Graduate nursing school (e.g., nurse practitioner, nurse anesthetist, Doctor of Nursing 
Practice)  
Medical residency  
Medical fellowship  
Occupational therapy  
Physical therapy  
 Other (please specify)  
 
10)  Are you currently a practicing healthcare provider? 
No (please skip questions 11-14 and proceed to question 15) 
 Yes (please answer the next questions) 
 
 
11) What type of healthcare provider are you (select the one that most applies)? 
 Physician (not a Resident or Fellow) 
 Physician (Resident or Fellow) 
 Advanced Practice Provider (e.g., Physician Assistant, Advanced Practice Nurse) 
 Registered Nurse 
Occupational Therapist 
 Physical Therapist 
 
12)  Years of professional healthcare experience (do not include time spent in training):  
 <1 year 
 1-4 years 
 5-9 years 
10-14 years 
 15-19 years 
 20-24 years 
 25 years or more 
 





Emergency Room/Urgent Care 
Other (please specify)  
        
14)  Current clinical specialty (select the one that most applies) 








Emergency Medicine  
Family Medicine 
Gastroenterology 
Internal Medicine  
Neurology   
Obstetrics/Gynecology 
Oncology    
Orthopedics   
Pediatrics 





Other (please specify)  
 
15)  Rate your level of clinical experience with chronic pain (VAS 0-100) 
 
“Not at all experienced” ________________________________________ “Very experienced” 
 
 
 
 
 
 
 
